GSK-3 inhibitors: a ray of hope for the treatment of Alzheimer's disease?
Alzheimer's disease (AD) is the most common form of dementia affecting more than 15 millions individuals worldwide. While the cause is unknown, there are two major neuropathological abnormalities present in the brains of patients with AD, the extracellular senile plaques and the intracellular neurofibrillary tangles. There is strong evidence that glycogen synthase kinase-3 (GSK-3) plays an important role in AD being involved in the regulation of these neuropathological hallmarks. Increased activity and/or overexpression of this enzyme in AD is associated with increased tau hyperphosphorylation and alterations in amyloid-beta processing that are thought to precede the formation of neurofibrillary tangles and senile plaques, respectively. Furthermore, over activity of GSK-3 is also involved in neuronal loss. These data clearly identify GSK-3 inhibitors as one of the most promising new approaches for the future treatment of AD and a reduction of the aberrant over activity of this enzyme might decrease several aspects of the neuronal pathology in AD. In this review, we provide an overview of the rationale for the development of GSK-3 inhibitors for the treatment of AD, discussing the risks and benefits of this approach.